The anaesthetic induction chamber for rats described in this paper has been designed for use in conjunction with a controlled delivery of halothane/02 mixture and an anaesthetic scavenger system. Using this system rapid induction of anaesthesia is achieved using low levels of anaesthetic vapour without risk to the operator.
Summary
The anaesthetic induction chamber for rats described in this paper has been designed for use in conjunction with a controlled delivery of halothane/02 mixture and an anaesthetic scavenger system. Using this system rapid induction of anaesthesia is achieved using low levels of anaesthetic vapour without risk to the operator.
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The induction of anaesthesia in rats using volatile anaesthetics should be achieved quickly, without exposing the operator to potentially hazardous anaesthetic gases. Ventrone et al. (1982) and Applebee and Cooper (1989) , described elaborate systems for inducing anaesthesia in rodents by supplying a controlled level of halothane to an induction chamber and venting exhaust gases to the outside. Such systems ensure a controlled and reproducable induction process.
However, many anaesthetic chambers suffer from a number of common design faults. The relatively large size of the chambers, in relation to the animal, mean that high gas flow rates and high anaesthetic concentrations are necessary to induce anaesthesia. Flecknell (1987) suggested a concentration of 3-40/0 halothane is required to induce unconsciousness in rats in 1-3 min.
When the unconscious animal is removed from the chamber, some leakage of anaesthetic vapour to atmosphere is inevitable. To avoid ·Present address: Institute of Animal Physiology and Genetics Research, Babraham Hall, Babraham, Cambridge CB2 4AT, UK.
Received /0 August /990; accepted 14 October /99/ risk to the operator and to comply with health and safety regulations, waste anaesthetic gases should be scavenged from the local working environment.
In this paper we describe a modified anaesthetic induction chamber for rats to be used with a controlled delivery of halothane and O2 and an anaesthetic scavenger system to remove waste gases (Fluovac, International Market Supply, Cheshire, England). The anaesthetic induction chamber connects directly to the standard rodent face mask supplied with the Fluovac system ( Fig.  1) . The chamber comprises an open-ended clear perspex tube, within 'which the rat is restrained, whilst halothane and oxygen are administered via a central conical mask which accommodates the rat's head. Waste gases are simultaneously removed by the Fluovac scavenger. The induction chamber was developed with the following objectives:
(1) to induce anaesthesia in rats rapidly using relatively low concentrations of anaesthetic and gas flow rates; and (2) to protect the operator by exhausting waste gases for filtration by the scavenger.
Materials and methods The Flouvac scavenger system comprises a dual system for the simultaneous delivery, and removal, of anaesthetic gases to a pair of face masks. Anaesthetic vapour is supplied to the system using a temperature compensated halothane vaporizer (Fluotec Mk. 3), an oxygen flowmeter (Platon) and an oxygen supply. Simultaneously, an electric fan and charcoal adsorber scavenge waste anaesthetic gases from the operating area.
Construction of the anaesthetic induction chamber
The anaesthetic induction chamber is constructed from three separate parts to allow easy push-fit assembly onto the rodent face mask (Fig. 2 ) supplied with the Fluovac system.
Part A. Connects to the scavenger component of the face mask and acts as an adaptor to fit the main body Part C.
Part B. Connects to the anaesthetic vapour supply on the face mask to provide an extension piece.
Part C. Connects to Part A to form the main component of the chamber for animal restraint and scavenging waste gases. Two bleed holes (arrowed Fig. 2 ) have been drilled into Part A of the chamber. These permit the scavenger to work without bias to either mask when the chamber is in use. A further two holes (arrowed Fig. 2 ) have been drilled into Part B to Gwynne & Wallace allow a continuous supply of anaesthetic vapour when the chamber is in use, and avoid the buildup of carbon dioxide.
Two sizes of chamber have been constructed to accommodate rats of different body weights.
Size 1. External perspex tube of 50 mm ID. Internal perspex conical face mask of 34 mm ID. Suitable for rats up to 250 gm body weight.
Size 2. External perspex tube of 65 mm ID. Internal perspex conical face mask of 45 mm ID. Suitable for rats between 250 gm and 500 mg bodyweight.
Induction of anaesthesia
With the anaesthetic chamber connected to the standard rodent face mask a total gas flow of 800 cm 3 Imin, 2· 5% halothane with oxygen is supplied. The Fluovac scavenger simultaneously removes waste gases for filtration. The rat is placed, head first, into the chamber and encouraged to advance until it's head enters the conical face mask. The operator's hand is placed over the end of the chamber to restrain the animal (Fig. 3) . The rat is held in this position until the anaesthetic takes effect (Fig. 4) .
In this study 30 female Chester Beatty Hooded (CBH) rats of 200-250 g body weight were anaesthetized using the Size 1 chamber. Twenty male CBH rats of 300-350 g body weight and 5 male Wistar/CBI rats of 480-500 g body weight were Fig. 3 . Rat held within the anaesthetic chamber. anaesthetized using the Size 2 chamber. The interval between first exposure to the anaesthetic gas and loss of consciousness was noted as the induction time.
Environmental monitoring
The concentration of halothane vapour in the local working environment was monitored using an infra-red halothane analyser (Miran B).
Results
The rats required little encouragement to enter the induction chamber. Once inside, with the head positioned within the face mask, only a transient period of 'excitement' was observed in most cases. At this stage, a hand placed over the end of the chamber prevented the rat withdrawing. A period followed where the rat became still with increased respiration. Respiration became deeper and slower as the rat relaxed and finally lost consciousness. Mean values for the induction times obtained using both chamber sizes are shown in Table 1 times were obtained with rats over a wide range of body weights (200-500 g) using both chambers. In all cases unconsciousness was achieved within 45 s of exposure. The concentration of halothane in the operator's breathing zone was < 1ppm throughout the process of induction.
Discussion
Many designs of inhalation anaesthetic induction chambers involve the animal being exposed to high concentrations of anaesthetic vapour. In contrast, the anaesthetic induction chamber described here enables rapid, safe and efficient induction of anaesthesia in rats using gas flow rates and anaesthetic concentrations normally associated with maintenance only. The combination of close physical restraint and rapid induction time appear to reduce the problems associated with 'excitement' and ataxis in the animal. However, during induction the rat's head within the face mask could obstruct the flow of anaesthetic vapour, thus increasing the risk of hypoxia due to increased levels of expired carbon dioxide. To reduce the risk of rebreathing, bleed holes were drilled into the face mask (arrowed Part B, Fig. 2) to ensure a constant supply of fresh anaesthetic vapour at all times.
After induction, the rat can be removed from the chamber for short minor procedures or transferred directly to the adjacent mask. Surgical levels of anaesthesia can be achieved without altering the anaesthetic concentration or gas flow rate. The chamber is then free to anaesthetize another rat. The additional advantage of easy assembly and simple design of these chambers obviates the need for fixed anaesthetic boxes with associated pipes and valves. This is particularly useful where space is limited, such as when using mobile anaesthetic trolleys and within safety cabinets.
With conventional anaesthetic boxes some leakage of anaesthetic gas to the local working environment is possible, especially when the lid is opened to remove the animal. Using the induction chamber the level of halothane in the operator's breathing zone was < 1 ppm which is within accepted safe exposure levels. Hunter et al. (1984) , using the Fluovac Scavenger System alone, reported levels < I ppm in the operators breathing zone. The efficiency of the scavenger was, therefore, not compromised by the addition or use of the induction chamber. However, it was noted that if the flow rate is increased above II/min to both masks some leakage of halothane occurred when the rat is in the chamber.
This induction chamber has been in general use at the Institute of Cancer Research for longer
